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3. It can distinguish between structures as small as X NM{ NGO METEDS Y, Jod X
better than the light microscope ¢ B VG rome MeTesn,

4. So biologists can explore the ?Frﬂ\m\p\rnuﬂﬁcgmh _ \t.u WAty anatomy of the cell

5. The highest in the book is _ /00, poo X

E. Two types of Electron Microscopes

1. mﬁ._\%\s:.ﬁ (2 electron microscope

a. Studies detail the cell h_\ngm\m\ﬂ after they are coated with a thin ¥~ /L% of metal

b. It detects electrons and .,.ﬂ\@ﬁ_tmﬁ A1¢.< _ the patterns into an image for a video screen (4.1C)

2. f RANIMISS 160 electron microscope

a. Studies the N T90usl cell structure after the specimen is cut into 7@ SLICES
and stained with atoms of a I+¢4vy m_.\mﬁ S which attaches to certain cellular

structures more than others

b. The electron beam is aimed .\Ek%i the thin section and the image created by the pattern
of electrons

c. it uses ngud&@}b&uém\ﬂﬁ as lenses to bend the electron beam instead of glass lenses
d. P. 53, Figure 4.1D shows the original black and white, then colorized

3. Problems — can't be used to study \.._.S\cmu. specimens because the preparation methods
KILL  the cells

F. Different types of Light Microscopes

1. Differential Interference - mgér_\hnht.ﬂ‘ microscope (P. 53, Fig. 4.1E) that amplifies the
differences in _U&.cw Ié__ while showing living cells

2. Fluorescence and Confocal microscopy

a. Where specific molecules are J\mlm,@ > with fluorescent _N\F S which bind to various

cellular molecules

b. An*® Q\J\R\&: ,mwn.\rjohtcmo " technique then brings a very thin section of the cell
into focus and you get a 3D _ £2¢ rpoST2 T o) of the sample

4.2 MOST CELLS ARE MICROSCOPIC
A. Most cells cannot be seen with the _ #Ai ¢.0> eye
B. L\\SC_OG PAm < are the smallestcells - _ 03  ym
C. Some of the bulkiest are Fiow €66S | the longest are /NUsCLe and UsRVE  cells

D. Most plant and animal cells range from /0~ 7op pm in diameter (10x larger than most bacteria)
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5. Some have another ST nﬁm_ layer called a (VIR ASULE, to further protect and & ¢ e

the prokaryote to surfaces

6. Some have short projections called 1 L7 ( E\B U< ) to help them attach

7. Emm\ﬁh&. » whip like tails, help to propel them through liquids

4.4 EUKARYOTIC CELLS ARE PARTITIONED INTO FUNCTIONAL COMPARTMENTS

A. Eukaryote (Eu — true, karyon — kernel)

B. Figure 4.4A, P. 56 isan _ /D ¢4LizeNn animal cell

1. Has a nucleus with A/ ¢ eols |, chromosomes, and a nuclear membrane

2. Has %m bAelles (“little organs”) — perform specific functions

3. Four basic functional groups

a. Nucleus, ribosomes, endoplasmic reticulum, Golgi - \\w\?\tﬁ\hm. TN G

b. Lysosome, vacuoloes, peroxisomes - @.&WE oﬂg

¢. Mitochondria, chloroplast - Imx@mgmvou ‘\\NDOWmM\\Q &
d. Cytoskeletom, plasma membrane, cell wall — structural support, \&2\“«\&.&3\ ,
Lo mnpvied—7on)

C. Internal membranes partition the cell inta compartments (organelles)

1. Cellular « Ll - chemical activities of cells occur in organelies

2. Many enzymatic proteins are built into the .\30\3@%%&% of the organelle

el e
+ 3. Fluid-filled spaces within an oam:mjr%mﬂm sites where specific chemical X.ﬁm\ﬂb\ﬁm are
maintained as in hydrogen peroxide breakdown in the %mex,.no\:m\

D. Differences between plant and animal cells (P. 56-57, Fig 4.4 A,B)

PLANT ANIMAL
1. Lysosomes, centrioles No UeS
2. Flagella, cilia QuLY <Pem les
3. Cell walls w/ cellulose Yes No
and plasmodesmata
4. Chloroplasts e MO

5. Large centrai vacuole Yes MO
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4.7 RIBOSOMES MAKE PROTEINS FOR USE IN THE CELL AND FOR EXPORT
A. Carries out protein synthesis
B. Found in two locations

1. ,%m ¢ ribosomes — in the cytoplasm

2. HTTALHSD ribosomes — attached to the endoplasmic reticulum or nuclear envelope

C. Composed of LR« and uMuS\@vm\ subunits

D. Proteins made on the free ribosomes function in the c&%@&% like enzymes for sugar breakdown:
protein made on the bound ribosomes will be NS/ TenD into membranes, packaged in certain
organelles or _ £XP0 T4  from the cell {as in gland cells)

4.8 OVERVIEW: MANY CELL ORGANELLES ARE CONNECTED THROUGH THE ENDOMEMBRANE
SYSTEM

A. Some are ﬁrv&b&\t\& connected, others are related by \\\b@tbﬂc@ of membrane
segments by tiny _V¢SidL€< | sacs made of membrane

B. Includes the NVeiada envelope, endoplasmic reticulum, Ao 6 | Cylosomes
vacuoles and plasma membrane

C. They work together in h.c?ﬁ Hes15 . rmé ZAEE and export of molecules

D. Endoplasmic reticulum — a \C LN~ of ﬁr\@t_\iﬂtg sacs and tubules
(endoplasmic — within the cytoplasm, reticulum — “little net")

E. Itis continuous with the Ay CALARZ - Eyr LoPE

<+ F. ltencloses an{ interior space that is separate from the cytoplasmic ‘.WFQ T dividing the cell
into compartments

4.9 THE ENDOPLASMIC RETICULUM IS A BIOSYNTHETIC FACTORY
A. Interconnecting membranes (P. 60, Fig. 4.9A)

1. r%c.tm H ER — with ribosomes

(

~ 2. %gt ER — without ribosomes

B. Smooth ER

1. Functions in diverse BW{E@S‘L . processes
a. Synthesis of N._\& s (oils}, phospholipids, and ,WJ\Q@ 1)S

1) Ovaries and testes synthesize SeX hormones

2) Lots of smooth ER with spaces for STeROL O synthesis
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4.11 LYSOSOMES ARE DIGESTIVE COMPARTMENTS WITHIN A CELL
A, Consists of digestive enzymes enclosed in a membranous sac

B.Gr.—" &45 BDod  pody”

C. Enzymes are made by u&ocw$ ER then to the Golgi

D. Lysosomal membranes enclose a compartment in which digestive enzymes are provided with an

AciDe environment and are safely _ASo¢{ AT1ED from the rest of the cell

E. Functions

1. Lysosomes mm €. with food vacuoles in protists to breakdown \nvmb

2. W $i7e blood cells ingest ?\N@E% into vacuoles which join with lysosomes

3. Serve as %&Sﬁtb& centers for animal cells, sending parts back for Reuse.

F. Lysosomal Storage Diseases

1. Occur when one or more of the g&\smm is missing or abnormal

2. Lysosomes become AMGoRG  with {lipesrted materials and eventually
interfere with cell functions Lag

3. VA4 - SAUHS s an examples where %&&\;\ cells become impaired with an o it P17
accumulation of _ L.\21 0S  and the child usually _JD1€S by age 5 <

4.12 VACUOLES FUNCTION IN THE GENERAL MAINTENANCE OF THE CELL
A. Membranous % -~ with a variety of functions

B. Figure 4.12A shows a plant cell central vacuoles with }FD&BPQ\_\_ {_. _ function like a lysosome

1. Also helps the cell W_@VE in size by absorbing _lu#7%2_ and enlarging
2. Can store vital chemicals or _wASTE products
C. In flower petals, store \Ru\: ar1s  in CHRoMARASTS {chroma — color)

D. Also can contain \m 1SoMS to protect it against predators (strychnine, nicotine)

E. In paramecium, the vacuole sm%_. M\B\«mm " to collect excess water and pumps it to the outside —
(called a CoNtRACTIL&— vacuole)

F. In potatoes, S Ta@ecdl s stored in \/gg PLASTE  (leuco — white)

4.13 A REVIEW OF THE STRUCTURES INVOLVED IN MANUFACTURE AND BREAKDOWN

A. There are direct SR UCTURAL _ connections between nuclear envelope, rough and smooth ER

B. There are .@tn\\mﬁibﬁ\ connections between proteins made by the ER that travel in
“TRAw2ppRT vesiclestothe __Goc 6t - other destinations
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D. Both are surrounded by a DovBee membrane and the inner one is similar to the E
membrane of prokaryotes

E. Hypothesis - m\,\, Do MO OIS

1. The mitochondria and chloroplasts were formerly small ﬁbokav\e_ o7es that began living
WITH\Y  larger cells
2. The endosymbiont is a cell that lives IS 10¢_ _ another ((Hos T )

3. Could have been UMD be s> prey or an internal _PAQAL (TE

4. Symbiosis could have become %“\c.m (1AL

a. The host uses nutrients released from a k:w.ﬁbu\ Y ITHETIC endosymbiont

b. The larger cell also would have benefited from the endosymbiont that was able to use %u\
to release large amounts of m\C@Nmm_\ in cell respiration

¢. Over time, the host and endosymbiont would have become more (TR D Pecs0edT

5. The theory is that the /A i~ TocHODRAAG- evolved before the _ CHt 9ROPLACT  because
all cells have mitochondria but not all have chloroplasts

INTERNAL AND EXTERNAL SUPPORT: THE CYTOSKELETON AND CELL SURFACE
4.17 THE CELL’ S INTERNAL SKELETON HELPS ORGANIZE ITS STRUCTURE AND ACTIVITIES
A. Improved microscopes allowed scientists to see that cell parts justdon't B &~  around but are

held in place by a_pletiwop . of fibers, the (o T0S 1<t eToM)
B. Movement within cells and the /_oC.omoT o of cells requires __M 010k proteins

C. It may also be involved in _TEQNSM rTTiWt signals from the rm\hﬂm.ﬁn _tothe /Jorel vl

D. Three kinds of fibers (P. 65, Fig. 4.17)
1. _ /Nt CROE 1 4mgw T

a. Thinnest made of \%ﬁ\\h\\)\
b. S0t 0 and arranged in a double ~“Tw/!t ST

c. 3D network inside the plasma membrane to help support celi .Wfb%m.
d. Involved in cell __/pyemed7s asin Musci e contraction and _4m</5p0¢0
movement in Ameba or \=T%_ blood cells

2 ST ATE

a. Made of various proteins with W@R -like structure
b. Reinforce cell shape and A cHer. certain organelles, like the g/ L£4S | inacage of
intermediate fibers

¢. Microfilaments may be ) 4ssemPiedd  and .%A\&mﬂ\&twb elsewhere but intermediate
fibers are more  PenumAac et

d. Outer skin layers of 3440 skin cells full of intermediate filaments of Av«mmw\ﬁj\;
3. } LcRoMuvBuces
/

a. Straight, L\VE,L tubes of \NS@QP‘:L
b. Elongate by adding subunits of tubulin pairs ( o). 1/MeR S )
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B. Extracellular matrix (ECM)
1. Helps holds cells _"Tog ethe/ in tissues

2. Protects and supports the %PAM\FS, membrane
3

. The main components are (<A L0 PROTEINS (collagen) that forms strong <1 4<2S
outside the cell

4. Large complexes form and connect the a central long bonkh\m‘mm\# AZ\D g molecule

5. The extracellular matrix may attach it to the cell by _/INTE 4 RIS that span the membrane
connecting the microfilaments on the other side

a. Function of _ /ATE6RATi00) - transmit information between ECM and cytoskeleton
b. Can regulated a cell's ,\u&lx,\ oz~ _, directing the path along which embryonic cells
- move and infiuence the action of _ S¢S

4.21 THREE TYPES OF CELL JUNCTIONS ARE FOUND IN ANIMAL TISSUE (P. 68, Fig. 4.21)
A, 16 7T junctions

1. Membranes of neighboring cells are \d._mxln\q_ pressed against each other and §Z\
together with proteins _

2. Prevents _ L¢AKAGE. of extracellular fluid as in the digestive system

B. \@Qn\igm\_t & junctions

1. Function like mw,,(m\xﬂm , fastening cells together into strong S e £ 1%

2. Intermediate filaments of 4<<c24-Tia)  anchor these
3. Common in tissue subjected to STRETAHHAG or mechanical stress (skin, heart, muscles)

C. Qb:b junctions or D@:\:QSOA.\\‘EQ. junctions

1. Q;bac\c&\rm. that allow small molecules to flow through protein-lined pores to neighboring
cells

2. Example - (OMS in heart muscle and common in animal embryos where chemical communication
~ is essential for development

4.22 CELL WALLS ENCLOSE AND SUPPORT PLANT CELLS (P. 88, Fig. 4.22)

A. Cell wall - distinguishes Kﬁlg cells from \A\S\xx‘r cells
1. Protests and provide SKeleT4L- support

2. \c\:um times thicker than the plasma membrane with fibers of mwbrtr Ose embedded
in the matrix of other polysaccharides and proteins

B. Layers of the wall

1. ﬂkp\s ARY wall

a. Thin and _.ﬁ LeXapLe
b. Allows the cell to continue to _ £t AR &5




